ScienceDaily News Release: Skinny Galaxy Has Supermassive Black Hole At Core, Just Like Bulging Galaxies 4/14/03 4:11 PM

Search Our Archives Get ad-free access
with email updates:

>> sign up or log in

Keywords: |

Order by: ® date O relevance

>> More options Text size: A A A

Welcome (EL Print this page
Home page - , [~ Email to friend
About this site 3 Click here for FREE Information

(5] Save this link
Awards, reviews

Privacy policy

<3 Previous Story | Related J? Stories | Next Story o [Jump to topic ... i]

Source: University Of California - Berkeley

’S\lfn\:\rlr?aries Date: 2003-04-11 S
| ' - ave
e Skinny Galaxy Has Supermassive $10
Black Hole At Core, Just Like Bulging when vou
h .
SR Galaxies y
ur stuff %= grgcery
Brows<? books Berkeley -- Scientists have uncovered a supermassive black hole at the h
Magazines core of a svelte, spiral galaxy, a finding that questions a recently devised S 0 p
Software rule of thumb in which only galaxies with bulging cores have such black .
holes. 0 nl ine
Contribute

Dr. Alex Filippenko, professor of astronomy at the University of California,

Register free Berkeley, and Dr. Luis Ho, an astronomer at the Observatories of the

Post release Carnegie Institution of Washington, in Pasadena, discuss these results in

Edit profile the May 1, 2003, issue of The Astrophysical Journal Letters. Shop online

Review hits The scientists determined that galaxy NGC 4395, a flat "pure-disk" galaxy Ll E“"”E?'E"t
) with no central bulge, has a central black hole approximately 10,000 to home delivery

Advertise 100,000 times the mass of our sun. This suggests that other pure-disk 7 days a week

Media kit galaxies, thought to be devoid of supermassive black holes, may indeed

Traffic stats have one lurking within -- quite possibly the featherweights of the

Contact us supermassive black hole club.

"The supermassive black hole in NGC 4395 is the smallest one yet found
in the center of a galaxy," said Filippenko. "This would be consistent with
the galaxy having a small bulge. However, the bulge is not just small, it
seems to be nonexistent."

Supermassive black holes typically range from millions to billions of times
the mass of the Sun, dwarfing the more common stellar black holes that
are created by the runaway gravitational collapse of the cores of massive
stars.
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NGC 4395 is 11 million light years away in the Northern Hemisphere
constellation of Canes Venatici ("the Hunting Dogs"). The galaxy has long
been known to emit significant amounts of light, including visible light and
X rays, from its central core region. This is a telltale sign of the presence
of a central, giant black hole actively sucking in enough matter to create a
swirling, superheated accretion disk. Yet no supermassive black hole had
been detected.
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Filippenko and Ho used the Keck | 10-meter telescope on Mauna Kea in
Hawaii and the Japanese-U.S. ASCA X ray telescope to determine that
NGC 4395 indeed has a supermassive black hole, albeit an unusually
light one.

"Here is an example of a massive black hole that is low in comparison to
all previously reported supermassive ones, but it is definitely much more
massive than stellar-class black holes, and is located in a galaxy that has
no bulge,"” Ho said. "Thus, having a well-developed bulge is evidently not
a necessary condition for the formation of massive, central black holes."

Filippenko and Ho confirmed the mass range using the velocity
dispersion technique for estimating the mass of black holes, and in the
process found that this powerful tool for inferring black hole mass works
on scales far lower than previously thought.

Velocity dispersion refers to how fast, on average, the stars in a galactic
core region are orbiting about the central black hole. It is akin to taking an
average speed of a swarm of bees circling about their hive on paths
(orbits) of differing size and orientation. Although predicted theoretically
back in the 1990s, confirmation of a very tight correlation between
velocity dispersion and supermassive black hole mass came in 2000. But
until now, that correlation was always assumed to apply to black holes
weighing in at millions or billions of solar masses. Using this technique on
the NGC 4395, Filippenko and Ho found its mass to be 66,000 solar
masses -- nearly in the middle of the range found using X-ray luminosity.

This means that the black hole mass/velocity dispersion relation may
apply even on scales of relatively small star clusters that contain a
central, relatively light, supermassive black hole, Ho said.

The scientists also suggest that NGC 4395 may represent a unique step
in the evolution of supermassive black holes, in which a bulge will
develop as the black hole grows. The velocity dispersion measurements
were based on a star cluster near the central black hole, a possible
indication that a bulge may someday form.

Editor's Note: The original news release can be found here.

Note: This story has been adapted from a news release issued for journalists
and other members of the public. If you wish to quote any part of this story,
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